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Preface

The following bibliography is arranged in chronological order by years. For a
given year, the articles are alphabetized by first author's last name. The information
given is authors, title of paper and reference.

This far infrared bibliography includes papers which deal primarily with infrared
spectroscopy between 25 and 1000(. There are papers dealing with various aspects of
instrumentation which are necessary in the far infrared spectral region. There are
papers describing the use of far infrared radiation for studying many kinds of physical
phenomena, such as vibration-rotation bands and rotation bands of gases, vibration
bands of liquids and solids, optical constants of solids, impurity spectra of semiconductors,
cyclotron resonance in solids, properties of superconductors, etc. Some papers which
describe techniques that have eventually found widespread use in far infrared spectroscopy
are included for historical interest. Some papers describe studies using optical techniques
which overlap into the microwave region. The investigations described in some papers
covered both the near and far infrared. Since 25p is a somewhat arbitrary dividing line,
it is difficult to omit these papers. A few dissertations, abstracts and final progress
reports are included because they often contain useful information not published elsewhere.
Also, a few books are cited.

For historical interest, an attempt has been made to include all the papers of
Rubens. His work progressed naturally from the near infrared to the far infrared.

A list of the journal abbreviations used are given. There are cross reference
sections by author and by subject matter.

There is one graph illustrating the growth of research in the far infrared spectral
region.

Several bibliographies in books and articles have proved helpful. Among these
are: "Infrared Spectroscopy", by R.B. Barnes, R.C. Gore, U. Liddel and V.Z. Williams,
Reinhold Publishing Corp., New York, 1944; Infrared, a bibliography, Part I by C.R.
Brown, M.W. Ayton, T.C. Goodwin, and T.J. Derby, The Library of Congress, Technical
Information Division, Washington, D.C., 1957; "Analytical Applications of Far Infrared
Spectra. I. Historical Review, Apparatus and Techniques", by F. F. Gentley, E. F. Wolfarth,
N. Srp and W. R. Powell, Spectrochim. Acta, 13:1, 1958; Biographischliterurisches
Handworterbuch der Exakten Naturwissenschaften, vol. VIIa, Suppl., J. C. Poggendorff,
Akademie - Verlog, Berlin. 1960.

I would like to express my appreciation to several people who helped in the information
and growth of this bibliography since its start in 1954 at the Ohio State University. They
are R.A. Oetjin, E.E. Bell, H. Yoshinaga, R. Rowntree, M. Hass, L.Genzel.
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JOURNAL ABBREVIATIONS

Acta Physicochirn. URSS - Acta J. Mol. Spect. - Journal of Molecular
Physicochimica URSS Spectroscopy

Amer. J. Phys. - American Journal of J. Opt. Soc. Amer. - Journal of the Optical
Physics Society of America

Amer. J. Sci. - American Journal of Science J. Phys. Chem. - Journal of Physical
Amer. Phys. Teach. - American Physics Chemistry

Teacher J. Phys. Soc. Japan - Journal of the Physical
Ann. Physik - Annalen der Physik Society of Japan
Ann. Chim. Phys. - Annales de Chimie et J. Phys. Chem. Solids - Journal of the

de Physique Physics and Chemistry of Solids
Ann. Phys. Paris - Annales de Physique J. Phys. Rad. - Journal de Physique et le

Paris Radium
Appl. Opt. - Applied Optics, J. Phys. Theor. Appl. - Journal de Physique
Astrophys. J. - Astrophysical Journal Theorique et Appliquee

J.Quant. Spect. Rad. Transfer - Journal of
Cah. Phys. - Cahiers de Physique Quantitative Spectroscopy and Radiative
Compt. Rend. - Comptes Rendus Transfer
Compt. Rend. Acad. Sci. URSS - Comptes J.Res. Natl. Bur. Stand. - Journal of

Rendus de L'Academie des Sciences de Research of the National Bureau of
1' URSS Standards

Cryogenics J. Sci. Instr. - Journal of Scientific
Instruments

Disc. Far. Soc. - Discussions of the
Faraday Society Nature

Dokl. Akad. Nauk - Doklady Akademi Nauk Naturwiss. - Naturwissenschaften
(Soy. Phys. Dokl. - Soviet Physics Naturw.Rdsch. - Naturwissenschaftliche
Doklady) Runds chau

Nernstfestschrift
The Electrician Nuovo Cimento Suppl. - Nuovo Cimento
Electrotech. Z. - Electrotechnische Supplemento

Zeits chrift
Ergebn. Exakt. Naturwiss. - Ergebnisse Optica Acta

der Exakten Naturwissenschaften Optik
Opt. i Spektr. - Optika i Spektroskopia

Geiger - Sheels Handbuch der Physik (Optics and Spectroscopy)

Infrared Phys. - Infrared Physics Phil. Mag. - Philosophical Magazine
Int. Conf. Spect. 7th Liege 1958 Proc. Physica

International Conference on Spectroscopy Phys.Rev. - Physical Review
7th, Leige 1958 Proceedings Phys.Rev. Letters - Physical Review

Inzh. -Fiz. Zhur. - Inzhenerno Fizicheskiy Letters
Zhurnal Phys. Z. - Physikalische Zeitschrift

Izvest. Akad. Nauk - Izvestiya Akademi Phys. Z. Sowjetunion - Physikalische
Nauk (Bull. Acad. Sci. - Bulletin of the Zeitschrift der Sowjetunion
Academy of Sciences USSR) Proc. Natl. Acad. Sci. - Proceedings of the

National Academy of Sciences
Jahr. Radioak. Elekt. - Jahrbuch der Proc. Phys. Soc. (London) - Proceedings of

Radioaktivitat und Elektronik the Physical Society (London)
Japan J. Appl. Phys. - Japan Journal of Proc. Roy. Soc. (London) - Proceedings of

Applied Physics the Royal Society (London)
J. Amer. Chem. Soc.- Journal of the

American Chemical Society Quar. J. Roy. Meteorol. Soc. - Quarterly
J. Chem. Educ. - Journal of Chemical Journal of the Royal Meteorological

Education Society
J. Chem. Phys. - Journal of Chemical

Physics Le Radium
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Rapport du Congres International de Journal of Experimental and Theoretical
Physique Physics USSR)

Repts. Progr. Phys. - Reports of Progress
in Physics IBM J. Res. Developm. - IBM Journal of

Rev. Sci.Instr. - Review of Scientific Research and Development
Instruments

Rev. Phys.Chem. Japan - Review of
Physical Chemistry, Japan

Revs. Mod. Phys. - Reviews of Modern
Physics

Rev. Opt. - Revue d'Optique
Rev, Gen. Sci. Pur. Appl. - Revue Generale

des Sciences Pures et Appliquees

Sci. Light (Japan) - Science of Light
Sci. Repts. - Tohoku Univ. - The Science

Reports of the Research Institutes,
Tohoku University -

Seances Soc. Franc. Phys. - Seances de la
Societe Francaise de Physique 0

SERL Tech. J. - SERL Technical Journal
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Wissenschaften zu Berlin

Smith. Rept. - Smithsonian Annual Report
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Trans. Far.Soc. - Transactions of the
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SUBJECT INDEX
This index is divided into general subjects, which, in turn are subdivided in some detail.

The general subjects are: I. Review papers and books, II. Instrumentation and techniques, III.
Optical properties of gases, IV. Optical properties of liquids, V. Optical properties of solids,
VI. Miscellaneous.

To avoid the work involved in thoroughly indexing this bibliography, the subject
information contained here was obtained primarily from the title of the paper. Therefore, the
section entitled spectrometers contains references to some of the more obvious works,
although many papers contain descriptions of spectrometers. Also, there were some problems
assigning a paper to a subject, especially in section V. Optical properties of solids, where, for
example, a paper on lattice vibrations of alkali halides may be found under lattice vibrations,
reststrohlen, dispersion or transmission.

I. Review papers and books:
1. Review papers - 44, 46, 63, 66, 134, 165, 186,190,206, 257, 265, 266, 276, 281, 284, 305, 318,

323, 340, 342, 381, 385, 394, 400, 419, 426, 429, 432, 459, 461, 562, 650
2. Books - 96, 208, 215, 221, 283, 286, 371, 488

II. Instrumentation and techniques:
1. Spectrometers

a. Prism 17, 18, 59, 309, 346, 447, 461, 535
b. Grating - 178, 192, 196, 212, 229, 238, 275, 279, 285, 311, 328, 331, 332, 336, 339, 344, 345,

352,353,356,374,379,392,407,428,433,439,443,444,448,452,483,484,
487, 493, 510, 513, 515, 520, 529, 535, 544, 562, 567, 602, 609, 611, 635

c. Interferometer - 125,126,127,421,458,467,468,469, 489, 522, 535, 540, 559, 571, 578, 644
d. Focal isolation - 128, 135, 143, 144,145, 328, 331, 344
e. Reststrahlen - 185, 225, 230

2. Sources
a. Black body - 65, 68, 69,147,181,182,184,217,387,441, 640
b. Welsbach mantle - 91, 92, 94, 95,100, 101, 102,103,108,180,263
c. Mercury lamp - 137,138,139,140,151,180,183,213,279,289,290,300,387,441,640
d. Mass radiators - 187,188,191,195,197, 297, 536
e. Klystron - 306,349,455
f. Flames 245,398
g. Other - 156,262,293,349,410,530,576,585,627,640

3. Gratings
a. Wire - 7,16,19,20,82,131,132,133,238
b. Lamellar - 224,268,279,322,363
c. Echelette - 130,154,201, 310,392,505,514, 521,543,560,616,632,639
d. Zone plate - 350

4. Filters - 176,177, 219,248,255,256,264, 310,347,376,389,395,608, 644, 649
5. Detectors

a. Thermocouple - 48, 49,201
b. Bolometer - 1, 8,499,587
c. Superconducting-bolometer - 534,565,589
d. Photoconductor - 470,508, 509, 555, 573, 599, 600, 604
e. Golay - 307, 308, 320, 494
f. Other - 370,427,445, 455,567, 573,584, 598

6. Polarizers - 16,19,20,82,131,132,133,543,552,582,632,639,646
7. Light pipes 351, 481
8. Calibration - 358, 386, 403, 614, 642
9. Measuring techniques - 415

10. Energy - 495

III. Optical properties of gases:
1. Pure rotational spectra
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a. General - 146,170,174,622
b. Intensity - 199,200,624,630
c. Symmetric tops - 299
d. Specific molecules:

Hydrogen4- 2 - 397
Hydrogen fluoride-HF - 202,203
Hydrogen chloride-HCI - 149,194,200,202,203,245,328, 331,339,343,361
Deuterium chloride-DCI - 361
Hydrogen bromide-HBr - 202,203,339,361
Deuterium bromide-DBr - 404,405
Hydrogen iodide-HI - 203,404,405
Deuterium iodide-DI - 404,405
Hydroxyl-OH - 398,401
Carbon monoxide-CO - 435,551
Nitric oxide-NO - 435
Hydrogen cyanide-HCN - 375, 561
Nitrous oxide-N 2 0 - 435
Nitrogen dioxide -NO 2 - 462
Sulphur dioxide-SO 2 - 149,503
Ozone-03 - 503,538
Water-H 2 0 - 121,150,151,163,164,193, 216,236,242,249,273,277,278,292,301, 304,

312, 327, 330, 331, 332, 338, 339, 343, 345, 452, 467, 483, 487, 491, 492, 493,
523, 525, 526, 542, 544

Heavy water-D 2 0 - 294, 295, 312
Hydrogen sulfide-H 2 S - 149, 339, 343, 372, 375, 423, 523
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Arsine-AsH 3 - 366,369
Heavy arsine-AsD 3 - 366,369
Methyl cyanide-CH3CN - 557
Methylacetylene-CH 3 CCH - 557
Fluoroform-HCF 3 - 557
Trimethylamine-(CH 3 )3 N - 557
Formaldehyde-H2OC - 418
Methyl halides-CH 3F,CH 3 CI, etc. - 451
Many gases - 141,142,225,231

2. Vibration-rotation spectra:
a. Specific molecules:

Sodium and potassium halides -NaF, NaCl, etc, - 454
Water-H 2 0 - 51, 55,120
Carbon disulfide-CS2 - 359,448
Carbon dioxide-C02 - 51, 55,99
Nitrogen oxychloride-NOCI - 337
Beryllium fluoride-BeF 2  464
Beryllium chloride-BeC12 - 464
Magnesium chloride-MgCl 2 - 464
Halides of zinc, cadmium, mercury-ZnCl, ZnBr, etc. - 430
Tellurium hexafluoride-TeF 6 - 389
Allene-C 3H 4 - 409,453
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Hydrazine-N 2 H 6 - 524, 610
Disiloxane-H 3 SiOSiH 3 - 527
Trimethylene oxide-CH 2 CH 2 CH 2O - 532, 533
Dichlorodifluoromethane-CCI 2 F 2 - 393
Halogen derivatives of methane - 282, 287, 333
Silicon tetraisocyanate-Si(NCO) 4 - 590
Germanium tetraisocyanate-Ge(NCO) 4 - 590
Silicon tetraisothiocyanate-Si(NCS) 4 - 615
Several organic compounds - 314
Various compounds - 364, 461, 471, 515
Many gases - 141, 142, 231

3. Torsional vibration (internal rotation) spectra:
a. Specific molecules:

Methylalcohol-CH 3OH - 280, 326, 347, 378, 391, 500
Methyl amine-CH 3 NH2 - 376, 391
Hydrogen peroxide-H 2 0 2  566
Hydrogen persulfide-H 2 S2 - 643
Trifluoromethanethiol-CF 3 SH, CF 3 SD - 643
Trimethylene oxide-CH 2 CH 2 CH 2 O - 532,533
1, 1,1, 2-Tetrafluoroethane-CF3CH2F - 504
Many compounds - 568, 619

IV. Optical properties of liquids:
1. Vibration bands:

a. Specific compounds:
Phosphorus, arsenic, antimony trihalides-PC13 , AsBr 3 , etc. - 373,466,516
Carbon tetrachloride-CCl 4 - 319,413
Benzene-C 6 H 6 - 250
Chromyl chloride-CrO2 C1 2  517
Nitriles - 288
Cis-and trans -dichloroethylene -CH 2 CC12 - 382
Derivatives of methane - 324
Derivatives of ethane - 324
Derivatives of benzene 324, 329, 354
Halogen substituted methanes - 333, 354, 365
Halogen substituded ethanes - 408
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b. Various compounds 461, 515
c. Organic compounds - 316,337,496

2. Reflection, transmission, absorption
a. Specific compounds:

Water-H20 - 115,116, 120,251, 260, 384, 601, 606,607
Heavy water-D 2 0 - 252,260,606
Sulfuric acid-H 2 S0 4 - 259
Ethyl alcohol-C 2 H 6 0 - 117
a, 3 picoline-C 6 H 4 NCH 3 - 253

b. Various compounds - 53,158,254, 389
c. Polar, non-polar liquids .- 254,258,261, 267

V. Optical Properties of Solids:
1. Reststrahlen

a. General - 68,189,205,2321,233,305,399,425,592
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Rubidium iodide-RbI - 228
Cesium chloride-CsC1 - 228
Cesium bromide-CsBr - 228,388,637
Cesium iodide-CsI - 482,637
Thallium fluoride-TIF - 220,228
Thallium chloride-TICI - 157,228,388,414,594, 637
Thallium bromide-TIBr - 157,388, 637
Thallium iodide-TlI - 157,388
Krystall, Synthetischno. 5-KRS-5 - 313,594,637
Krystall, Synthetisch no. 6 -KRS-6 - 313,637
Magnesium oxide-MgO - 243
Silver Chloride-AgC1 - 150
Silver bromide-AgBr - 150
Gallium phosphide-GaP - 547,629
Indium phosphide-InP - 480, 519, 629
Gallium arsenide-GaAs - 519, 570, 629
Indium arsenide-InAs - 519,629
Aluminum antimonide-AlSb - 519,629
Gallium antimonide-GaSb - 519
Indium antimonide-InSb - 414,440,629
Lead sulfide-PbS - 388,414
Lead selenide-PbSe - 414
Zinc oxide-ZnO - 502
Zinc sulfide-ZnS - 388, 414
Cadmium telluride-CdTe - 591
Calcium fluoride-CaF 2 - 58,81,212,581,633,637
Strontium fluoride-SrF 2 - 220,633
Barium fluoride-BaF 2 - 220,633
Lead chloride-PbC12 - 388
Calcium carbonate-CaCO 3 - 136,.390
Barium carbonate-BaCO 3 ' - 112
Strontium carbonate-SrCO 3 - 112
Ammonium chloride-NH4 C1 - 112,157
Ammonium bromide-NH 4 Br - 157
Mixed alkali halides - 207
Quartz-Si0 2 .- 40, 41, 42, 81
Metal hydrates - 296

c. Various compounds - 42, 43,226
2. Lattice vibrations:

a. General - 232, 233, 399, 592
b. Specific compounds:

Lithium fluoride-LiF - 620
Sodium chloride-NaC1 - 228,546,563
Sodium bromide -NaBr - 228, 563
Sodium Iodide-NaI - 228,563
Potassium chloride-KC1 - 228,546,563
Potassium bromide-KBr - 228, 563
Potassium iodide-KI - 228,563
Rubidium chloride-RbC1 - 563
Rubidium bromide-RbBr - 563
Rubidium iodide-RbI - 563
Cesium chloride-CsC1 - 563
Cesium bromide-CsBr - 563
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Thallium chloride-TIC1 - 563
Thallium bromide-TIBr - 563
Thallium iodide-TII 563
Silver chloride-AgCl - 563
Silver bromide-AgBr - 563
Indium antimonide-InSb - 537
Gallium arsenide-GaAs - 570
Aluminum antimonide-AlSb - 648
Zinc sulfide-ZnS - 478
Zinc selenide-ZnSe - 478
Zinc telluride-ZnTe - 478
Cadmium sulfide-CdS - 478,617
Cadmium selenide-CdSe - 478
Cadmium telluride-CdTe - 478
Hydrogen chloride-HCI - 612
Hydrogen bromide-HBr - 612

Polyethylene - 431
Tetrachloroethylene-CC1 2 CC12 - 291
Long chains - 319, 569
Paraffin hydrocarbons - 319
Methyl halides - 634
Monosubstituted benzenes - 274
Crystal hydrates - 606
Ruby - 638
Haematite - 638
Ferrites - 479
Phenyl phosphinic acid - 575
KH di(p-nitrobenzoate) - 575
Potassium ferrocyanide-K 4 [Fe(CN 6 )]. 3H 2 0 - 586
Mercurous chloride-Hg2Cl2 - 574
Potassium dihydrogen phosphate-KH 2 PO 4 - 575
Rubidium dihydrogen phosphate-RbH 2 PO 4 - 575
Potassium dihydrogen arsenate-KH2 AsO4 - 575

3. Dispersion:
a. General - 26, 27, 28, 30,159,189,205,305,528,565
b. Specific compounds:

Lithium fluoride-LiF - 422,473,477,528,620
Sodium fluoride-NaF - 477
Sodium chloride-NaCl 17,18, 22, 45, 56,113,205,212,234,511,528, 592; 621
Potassium chloride-KCI - 18, 22, 45, 56,113,205,511
Potassium bromide-KBr - 235,511
Potassium iodide-KI - 235
Krystall, Synthetisch no. 5-KRS-5 - 313, 325

Cesium bromide-CsBr 528,626
Calcium fluoride-CaF2 18, 22, 25,581, 626
Glasses 17
Metals - 4, 5, 15

c. Various compounds - 166
4. Transmission, optical constants, physical properties:

a. Specific compounds:

Lithium fluoride-LiF - 328, 422, 473,477
Sodium fluoride-NaF - 477
Sodium chloride-NaCl - 33, 45, 212, 328, 544, 546, 554, 592
Potassium chloride-KC1 - 33, 45,198, 244, 316, 546, 554

Potassium bromide-KBr - 244,328,544,554
Potassium iodide-KI - 544
Cesium bromide-CsBr - 334,335,346,554
Cesium iodide-CsI - 348, 355,482,554, 625
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Thallium chloride-TICI - 316
Thallium bromide-TlBr - 316
Krystall synthetisch no. 5-KRS-5 - 309, 313, 316, 325, 335, 554
Calcium fluoride-CaF 2 - 35, 58, 581
Lead chloride-PbCl 2 - 316
Silver chloride-AgCl - 309
Germanium-Ge - 341,402,542,625
Silicon-Si - 341, 457,542
Tellurium-Te - 501
Selenium-Se - 501
Sulfur-S - 227
Indium antimonide-InSb - 396, 411, 440, 537 A

Gallium arsenide-GaAs - 570
Aluminum oxide-A12 0 3 - 628
Beryllium oxide-BeO - 618
Titanates -Ba, Sr, Pb, Ca, Cd, Mg, Zn(BaTiO 3 , etc.) - 446,631
Quartz - 35,37,38,125,150,227,240,279,328,539,542,572,601,625,645
Sapphire - 588,645
Ferrites - 412,479
Blacks - 227,302, 317, 362, 579, 580 ,0
Plastics - 302
Powders - 152,153
Crystals - 171,172,173,175,179
Metal films - 72, 73,109,214,246
Metal oxides - 271, 272
Metal borates - 270
U-centers - 558
Ice - 129,252,253
Carbon compounds - 167
Insulators and dielectrics - 148,158,298
Polyethylene - 309,328,431, 554
Polystyrene - 309,328,542
Teflon - 328
Mica - 227, 328
Paraffin - 227, 240, 328

b. Various compounds - 42, 43,226
5. Reflection, optical constants:.

a. Specific compounds:
Germanium-Ge - 321, 414
Silicon-Si - 414
Aluminum oxide-A12 0 3 - 628
Beryllium oxide-BeO - 618
Titanates-Ba, Sr, Ca, Mg(BaTiO 3 , etc.)- 363,601, 613
Metals - 2,4,5, 36, 47, 57, 62, 67, 70, 71, 74, 75, 78, 79, 80, 85, 87, 88, 90, 96,155,176,177,

223,579, 580
Ice - 129
Blacks - 302,362, 579,584
Ferrites - 412
Lunar - 410,641
Plastics - 302

b. Various compounds - 160, 226,460

6. Emission:
a. Metals - 76, 77, 78, 83, 84, 86, 111, 114,119,122,123,124

Solar - 156, 410, 641

7. Semiconductors:
a. Impurity spectra - 357, 417, 434, 436, 474, 475, 476, 506, 507, 548
b. Free carrier absorption- - 420, 456, 457, 470, 486, 548
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8. Superconductors:
a. Specific substances:

Lead-Pb - 424, 438,443,485,512,556,623
Tin-Sn - 443,456,485,556,603
Mercury-Hg - 512, 556
Indium-In - 556

Tantalum-Ta - 556,623
Vanadium-V - 556

Niobium-Nb - 556

b. Detectors - 534,565, 589

9. Antiferromagnetism, exchange resonance:
a. Specific substances:

Nickel oxide-NiO - 549
Manganese fluoride-MnF 2 - 564
Manganese oxide-MnO - 583
Ferrous fluoride-FeF 2 - 593, 647
Ytterbium iron garnet - 605,647

10. Magneto-optical phenomena:
a. Cyclotron resonance

Indium antimonide-InSb - 416, 442, 550, 553, 595, 597
Indium arsenide-InAs - 553, 597, 598
Indium phosphorus-InP - 553, 597, 598
Gallium arsenide-GaAs - 596, 597
Bismuth-Bi - 463, 531

b. Impurity effects
Germanium-Ge - 442,497, 507

c. Magneto plasma effects
Indium antimonide-InSb - 550
Bismtuh-Bi - 463, 531
CdxHlxTe - 577

d. Band edge
Bismuth-Bi - 498

VI. Miscellaneous
1. Acoustic waves - 89, 93, 97, 98, 105,162

Becquerel rays 64

Definitions - 110
Electrodynamometer - 13
Energy sources - 169
Galvanometers 21, 23, 24, 31, 32, 60, 61
Heat equivalent - 104, 106,107
Photoelectricity 118
Phosphoresence 161
Raman effect 209, 211
E. M. waves 6, 8, 9, 10, 11, 14, 34, 39



Growth of Far Infrared Research

On the following page is presented a bar graph depicting the growth of far infrared
research as indicated by the papers in this bibliography. The papers before 1920 are
predominatly the work of Rubens and coworkers. The papers before 1900 do not contain
much far infrared work, but are included in the bibliography for historical interest.
Consequently, the graph is deceptive before 1900.
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